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1
ELECTRONIC DEVICE

BACKGROUND OF THE INVENTION

The invention relates to an electronic device, in particular
a control device, having a housing, which has a cavity, 1n
which there 1s arranged a circuit carrier fitted with electric
and/or electronic components, forming an electric and/or
clectronic circuit, and having a fuse element making contact
with the circuit carrier 1n order to protect the electric and/or
clectronic circuit against electrostatic discharges.

Electronic devices comprise electric and/or electronic
circuits, which are very sensitive with regard to an electro-
static discharge. An electrostatic discharge can result for a
variety of reasons. For example, it 1s possible that housing
parts—itor example made from plastic—charge themselves
clectrostatically. From a certain amount of charge, the elec-
trostatic charge can then jump from the housing onto elec-
trically conductive regions of the electric and/or electronic
circuit. It 1s likewise possible for the electronic device to
move 1nto the proximity or in contact with a charge carrying,
clement. It 1s fundamentally suflicient that a potential diif-
ference 1s present between the electronic device and the
turther element. In this case, a charge transfer onto the
housing of the electronic device can occur, wherein the
discharge 1n turn can move to the electric and/or electronic
circuit 1f a suflicient amount of charge 1s present. Electro-
static discharges can often damage the electric circuit and/or
components of the electric and/or electronic circuit. At the
point 1n time of the electrostatic discharge, operational
disruptions of the electronic device can, however, at least
OCCUL.

The tolerance with respect to an electrostatic discharge
can be checked in electronic devices by special testing
methods. In such testing methods, electronic devices, for
example control devices, are, for example, subjected to a
discharge of air generated by a device in the immediate
proximity of the housing wall thereof. In the published
German patent application DE 102010040558, such testing
methods are, for example, described. A control device com-
prising a high impedance circuit part on a printed circuit
board 1s likewise known from said published patent appli-
cation. In order to protect the high impedance circuit part an
additional protection element 1s provided on the printed
circuit board, said protection element being connected to
ground. In this case, the course of an electric field elicited by
an electrostatic discharge outside of the control device is
deflected to the protection element. Installation space on the
printed circuit board must be put aside for the additional
protection element.

In the case of a control device, 1t 1s likewise known to
design an additional protection element in the form of a
spring. Such a spring can then contact an electric and/or
clectronic circuit on a printed circuit board by means of one
end, 1n particular a ground connection. By means of the
other end, the spring contacts on the other hand a housing
part of the control device, for example a metallic cover. An
clectrostatic discharge 1s always ensured via the spring on
account of the direct contact. Such a spring however requires
a large area on the printed circuit board layout. Furthermore,
the metallic cover must be mechanically fixed to the control
device during installation. This 1s because the spring presses
the cover upwards due to the return force thereof. If the
cover 1s, for example, adhesively sealed, the mechanical
fixation of the cover must take place until the adhesive has
completely cured.
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A conductor support 1s known from the published German
patent application DE 1020040490353 A1, which has at least

one spark route for surge protection between two electric,
conductive regions on the conductor support. Such spark
routes can be structured on the printed circuit board using
conventional etching methods and are suitable for the for-
mation ol an electrostatic protection for connecting pins.

SUMMARY OF THE INVENTION

The aim underlying the imnvention 1s to provide a simple
and cost eflective electrostatic protection for an electronic
device.

The invention relates to an electronic device, 1n particular
a control device, having a housing. The housing has a cavity,
in which there 1s arranged a circuit carrier fitted with electric
and/or electronic components, forming an electric and/or
electronic circuit. Furthermore, the electronic device has a
fuse element making contact with the circuit carrier 1n order
to protect the electric and/or electronic circuit against elec-
trostatic discharges. In addition, the electric and/or elec-
tronic circuit comprises a plug contact which has connecting
pins, and the connecting pins make contact with the circuit
carrier. At least one connecting pin 1s formed as the fuse
clement, in that the at least one connecting pin 1s connected
to a ground line. Furthermore, an extremely small distance
of the housing from an electrically conductive region of the
clectric and/or electronic circuit 1s provided at a point of the
at least one connecting pin formed as the fuse element, by
which means, 1n the event of an electrostatic discharge, a
preferred discharge path 1s formed between the housing and
the ground line. In an advantageous manner, a component
already contained 1n the electric and/or electronic circuit,
namely the plug contact, takes on additionally the function
ol an electrostatic protection besides providing an electric
and/or mechanical contacting option of the electric and/or
clectronic circuit, for example, by means of a current supply
and/or control line. As a result, there 1s the great advantage
that neither additional costs ensue nor does further installa-
tion space have to be provided on the circuit carrier due to
the provision of an electrostatic protection according to the
invention. As a result, the electric and/or electronic circuit
can be eflectively protected against electrostatic discharge
and at the same time remain very compactly embodied. As
the at least one connecting pin formed as the fuse element,
that connecting pin 1s to be selected which 1s not used for the
circuit function and therefore, for example, would represent
an otherwise unengaged connecting pin of the plug contact.
The ground connection can be 1 the form of a simple
embodiment on the circuit carrier, for example, as a com-
ponent of the electric and/or electronic circuit. Likewise in
another embodiment, there 1s the option for the ground line
to be provided by a mating plug that acts together with the
plug contact, wherein the mating plug contacts the ground
line when 1nserted into the plug contact by means of the
connecting pin formed as the fuse element. In principle, the
mating plug can comprise other lines, for example: current
supply, test control lines or signal control lines, which then
contact the other connecting pins. Accordingly, the other
connecting pins of the plug contact are engaged 1n a defined
manner for the operation and the function of the electric
and/or electronic circuit in accordance with the application
of the electronic device.

In an advantageous embodiment, the discharge path 1s led
over the spark route bridging the extremely small distance.
Accordingly, the discharge path has a contact-free area
portion, which comprises an air gap between the housing
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and the at least one connecting pin formed as the fuse
clement. This air gap can be overcome during an electro-
static discharge by means of an air discharge, wherein a
spark route completely bridges the existing air gap at the
point 1n time of the electrostatic discharge. Due to the fact
that mechanical contact 1s absent, the transter of mechanical
stresses Irom the housing to the fuse element provided 1n the
described manner, the plug contact entirely and/or the circuit
carrier 1s to be excluded. By means of a tolerance calcula-
tion, a minimum distance can be taken as a basis, which, also
in the case of an unfavorable ensuing tolerance chain of all
the dimensions which set the extremely small distance,
ensures that an air gap still remains for the spark route. In the
same manner, the maximally admissible air gap for forming
a spark route 1s checked in the case of a predetermined
clectrostatic discharge possibility.

In an alternative embodiment, the at least one connecting
pin formed as the fuse element contacts the housing. In order
to prevent damage or to great of mechanical stresses, such
a contacting takes place 1n a resilient manner. This can, for
example, be achieved by at least one area portion adjoining
the contact point of the at least one connecting pin formed
as the fuse element, said area portion being configured 1n a
flexible manner. In the case of connecting pins that are
designed wire-shaped, such an implementation i1s very
simple. In the case of a sulliciently long wire section, said
section 1s enabled, when a force 1s applied transversely to a
wire extension, to elastically deform 1n the direction of the
applied force. Thus, the wire section can be an end of the
connecting pin or be disposed between two fastened ends of
the connecting pin. By virtue of the fact that the wire section
and the housing are disposed at an angle 1n relation to one
another, the elastically flexible wire section 1s pushed away
by the housing up to a contact point, which 1s predetermined
tor the operation of the electronic device, at the instance of
the formation of the contact point, for example during the
installation of the electronic device.

Provision 1s made i a particular embodiment for the
housing to have a bulge projecting into the cavity and the
extremely small distance to than be formed at the bulge. In
this way, 1t 1s not required that the connecting pin provided
as the fuse element to have to be designed as the furthest
projecting element of the electric and/or electronic circuit. In
fact, the advantage results from this embodiment that an
arbitrary topology or respectively a multi-sided construction
of the electric and/or electronic circuit can occur. By pro-
viding the previously mentioned bulge, an accommodation
of the housing in the region of the at least one connecting pin
formed as the fuse element i1s accordingly provided in a
targeted manner, such that the extremely small distance of
the housing to a conductive region of the electric and/or
clectronic circuit 1s ensured exactly in said region. In an
advantageous manner, a taking nto account of the fuse
clement at an arbitrary position on the circuit carrier 1s thus
tacilitated.

A possible embodiment furthermore provides that the
housing comprises at least two housing elements that form
the cavity. It 1s thus conceivable that the one housing
clement 1s a cover and the further housing element is a base
clement that can be sealed by the cover. Furthermore, at least
one ol the housing eclements, for example the cover, 1is
designed as a cast part. In this case, the previously described
bulge projecting into the cavity of the housing can easily be
implemented as a correspondingly integrally formed dome
attachment 1n the cast part. The dome attachment can have
processing surfaces, for example by means of a mechanical
removal, such as, for example, by means of a milling
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procedure. Hence, the extremely small distance can be
implemented between the dome attachment and the at least
one connecting pin formed as the fuse element 1n a narrow
tolerance range. The same applies to the case of an alterna-
tive embodiment, 1n which one of the housing elements 1s
designed as a sheet metal part, 1n particular in the form of a
punched and deep-drawn part. In so doing, a recess in
forming the atorementioned bulge can be very easily imple-
mented by means of a molding die. Furthermore, the posi-
tion can also if required be changed also adapted to the
respective printed circuit board layout by means of an insert
in the deep-drawing die. In this way, the production of
different electronic devices can be held flexible. Basically
one of the housing elements can be formed from a metal,
wherein the other housing element 1s implemented from a
plastic, in particular as a plastic injection-molded part.

In a very advantageous embodiment, the plug contact
contained 1n the electric and/or electronic circuit 1s disposed
in such a way to the circuit carrier that the connecting pins
thereol are pushed through in each case with one end thereof
from one side and then project from the other side of the
circuit carrier. The one side of the circuit carrier can, for
example, face a housing side so that even the connecting
pins point to this housing side, 1n particular point perpen-
dicularly to said housing side. The point of the extremely
small distance 1s then very simply provided by the protrud-
ing end of the at least one connecting pin formed as the fuse
clement by, for example, the housing side additionally
comprising the bulge projecting 1n the direction of the fuse
clement. Alternatively, the protruding end of the at least one
connecting pin formed as the fuse element 1s designed
longer than the respective protruding ends of the remaining
connecting pins. In this way, the extremely small distance
results 1n the simplest manner at the location of the fuse
clement provided.

In a preferred embodiment, the cavity in the housing 1s
bound by housing sides and the extremely small distance 1s
provided at an edge region of one of the housing sides. The
cavity 1s preferably designed substantially cube-shaped. The
housing sides are particularly formed by housing walls
which extend laterally to the greatest extent and which are
substantially at right angles to one another. The edge regions
of these housing sides represent the regions of the greatest
housing rigidness. Any mechanical stresses of the housing
lead accordingly only to small or ideally to negligible small
deformations. Thus, the once predetermined extremely
small distance between the connecting pin formed as the
fuse element can also be maintained during operation of the
clectronic device. Apart from that, such an embodiment
results very simply by the plug contact being disposed in an
edge region of the circuit carrier, wherein the circuit carrier
1s enclosed at a small distance from the housing. In so doing,
a simple embodiment can be maintained 1n such a way that
the electronic device comprises a plug contact that protrudes
from the housing. In this case, the housing has an opening,
through which the plug contact 1s led. In addition, the plug
contact can then be fastened to the housing and, for example,
be sealed up opposite to the opening. In this way, the electric
and/or electronic circuit disposed in the housing can be
contacted outside the housing, 1n particular by means of a
current supply line and/or signal control line.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages, features and details of the invention
ensue from the following description of preferred exemplary
embodiments as well as with the aid of the drawings. In the
drawings:
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FI1G. 1 shows an electronic device 1n a side cross-sectional
VIEW;

FIG. 2a shows a detailed view of a first embodiment for
setting an extremely small distance between the housing and
the at least one connecting pin of a plug contact; said
connecting pin being formed as the fuse contact.

FIG. 2b shows a detailed view of a second embodiment
for setting an extremely small distance between the housing
and the at least one connecting pin of a plug contact, said
connecting pin being formed as the fuse element.

In the figures, functionally identical components are in
cach case denoted with the same reference signs.

DETAILED DESCRIPTION

FIG. 1 shows an electronic device according to the
invention 1 a side cross-sectional view. The electronic
device 100 comprises a housing 10, which consists of a base
element 11 and a cover 12. The base element 11 1s, for
example, formed from plastic, 1n particular as a plastic
injection-molded part. The cover 12 1s, for example, made
from metal, 1n particular from Al or an Al alloy. The cover
1s thereby set on the base element 11 and fastened to the
same, for example by screws or adhesives. In so doing, a
cavity 20 1s formed between the cover 12 and the base part
11. A circuit carrier 30 1s accommodated within the cavity
20. A conductor path structure 1s formed (not depicted) on an
upper side 32 and/or a lower side 31 of the circuit carrier 30.
Furthermore, the circuit carrier 30 1s fitted with an electric
and/or electronic component 50. The electric and/or elec-
tronic component 50 1s i turn connected to the conductor
path structure, wherein an electric and/or electronic circuit
40 1s formed 1 total on the circuit carrier 30. The electric
and/or electronic circuit 40 also comprises a plug contact 60.
The plug contact 60 1s thereby led through a wall of the base
clement 11. In the case of the base element 11 being a plastic
injection-molded part, the plug contact 60 can, for example,
be molded into the plastic.

In total, the plug contact 60 has connecting pins 61, which
are led out of the housing 10. The plug contact 60 comprises
a plurality of such connecting pins 61, for example a first and
a second external connecting pin 61.1, 61.2. In addition, said
connecting pins are also led into the cavity 20 of the housing,
wherein they are there present as internal connecting pins
62, for example as a first and a second internal connecting
pin 62.1, 62.2. Said pins are pushed through the circuit
carrier 30 with the respective end thereof from the bottom
31, so that they then protrude from the top side 32. Most of
the internal connecting pins 62 are connected to the con-
ductor path structure of the circuit carrier 30; thus enabling
a current supply and/or also a signal control of the electric
and/or electronic circuit 40 to take place via said internal
connecting pins. To this end, a mating plug 70 can, for
example, be applied to the plug contact 60 from the outside
in a plugging direction P. The mating plug 70 makes contact
with different lines 75, for example a current supply, signal
control, a ground and/or a test line. The plug contact 50
turthermore has an internal connecting pin 65, which 1s not
used for the current supply, the test or the signal control of
the electric and/or electronic circuit 40 and therefore
remains free in typical electronic devices. This connecting,
pin 65 1s now formed as the fuse element for protecting the
clectric and/or electronic circuit 1n the iventive electronic
device 100 against electrostatic discharges E. To this end,
the connecting pin 65 formed as the fuse element 1s con-
nected to a ground line. Said ground line can, for example,
be formed on the circuit carrier 30 and be contacted by said
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connecting pin 65. The ground line can likewise be provided
as one of the lines of the mating plug 70 by means of
corresponding contacting of the plug contact 60.

An extract of the device 100 according to the invention 1s
denoted by means of A and B 1n FIG. 1, said extract being
shown 1n each case 1 FIGS. 2a and 26 1n a depicted detailed
view 1n a different embodiment. Basically FIGS. 24 and 256
show a spacing D, d of the housing 10 to conductive regions
of the electric and/or electronic circuit 40. In this case, an
extremely small distance d 1s formed at one location of the
connecting pin formed as the fuse element. In comparison
thereto, the other internal connecting pins 62, for example
62.1 and 62.2, as well as the conductor path structure and
also the at least one electric and/or electronic component 50
have a larger distance D to the housing. Furthermore, a
remaining air gap 1s between the connecting pin 635 formed
as the fuse element and the cover 12, so that both do not
make contact with one another. In the embodiment accord-
ing to FIG. 2a, the extremely small distance d results by
virtue of the fact that a molding 12.1 1s formed 1n the cover
12 1n the region of the connecting pin 635 formed as the fuse
clement, said recess accommodating the fuse element. The
molding 12.1 1s, for example, configured by means of a
recess 1 a cover 12 formed as a deep-drawn part. In a
similar manner, an extremely small distance d results by
virtue of the fact that, in the case of a cover 12 as a cast part,
the molding 12.1 1s provided as an applied dome attachment.
On the other hand 1n the embodiment according to FIG. 25,
the extremely small distance d 1s set as a result of the
connecting pin 63 formed as the fuse element being embod-
ied longer than the remaining internal connecting pins 62
and thus correspondingly most closely resembles the cover
12. In this embodiment, the cover 12 1n total or at least 1n the
region above the plug contact 60 can remain of flat con-
struction.

At the point 1n time of a discharge E, an air discharge
results at the point of the extremely small distance d in the
embodiments described according to FIGS. 2a and 25,
whereby the gap present there 1s bypassed by a spark route
F that forms. As a result, the discharge can be diverted across
the ground line connected to the connecting pin 65 formed
as the fuse element, and the electric and/or electronic circuit
40 1s eflectively protected from damage or interruption.

In FIG. 25, still another alternative embodiment 1s shown
in such a way that a contact point exists between the cover
12 and the connecting pin 65 formed as the fuse element
when the cover 1s 1n the mounted state on the base element
11. For this purpose, an obliquely formed projection 1s, for
example, provided 1n the cover, which laterally pushes away
the connecting pin 65 and elastically deforms the same 1n the
installation end position of the cover 12. In so doing, the
connecting pin 12 formed as the fuse element 65 rests
against the chamier of the projection 12.5 and has a corre-
sponding bending profile 65.1. In the case of formed 1internal
connecting pimns 62, which are configured 1n an angular
manner between the circuit carrier 30 and the external
connecting pins 61, a connecting pin 635 formed as the fuse
clement can, for example, be elastically deformed in this
angular region by means of a comparable projection 12.5
while forming a touch contact.

Thus, the extremely small distance 1s provided by means
of a touch contact. In this case, a discharge path of the
clectrostatic discharge then occurs directly above the touch
contact without a spark route being formed.

The mvention claimed 1s:

1. An electronic device (100), having a housing (10),
which has a cavity (20), in which there 1s arranged a circuit
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carrier (30) fitted with electric and/or electronic components
(50), forming an electric and/or electronic circuit (40), and
having a fuse element (65) making contact with the circuit
carrier (30) in order to protect the electric and/or electronic
circuit (40) against electrostatic discharges (E), character-
ized 1n that the electric and/or electronic circuit (40) com-
prises a plug contact (60) which has connecting pins (61, 62)
and the connecting pins (62) make contact with the circuit

carrier (30), wherein at least one connecting pin (65) 1s
formed as the fuse element, 1n that the at least one connect-
ing pin (65) 1s connected to a ground line and an extremely
small distance (d) of the housing (10) from an electrically
conductive region of the electric and/or electronic circuit
(40) 1s provided at a point of the at least one connecting pin
(65) formed as the fuse element, by which means, in the
event of an electrostatic discharge (E), a preferred discharge
path 1s formed between the housing (10) and the ground line.

2. The electronic device (100) according to claim 1,
characterized 1n that the discharge path is led across a spark
route (F) which bypasses the extremely small distance (d).

3. The electronic device (100) according to claim 1,
characterized in that the at least one connecting pin (65)
formed as the fuse element makes contact with the housing
(10).

4. The electronic device (100) according to claim 1,
characterized in that the housing (10) has a bulge (12.1,
12.5) projecting into the cavity (20) and the extremely small
distance (d) 1s formed at the bulge (12.1, 12.5).

5. The electronic device (100) according to claim 4,
characterized 1n that the housing (10) comprises at least two
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housing elements (11, 12) that form the cavity (20), wherein
at least one of the housing elements (11, 12) 1s formed as a
cast part or a sheet metal part, wherein the bulge (12.1, 12.5)
in the housing (10) 1s provided as a dome attachment 1n the
cast part or as a recess 1n the sheet metal part.

6. The electronic device (100) according to claim 1,
characterized in that the connecting pins (62) are 1n each
case pushed through from one side (31) of the circuit carrier
(30) with one end thereof and project from the other side
(32) of the circuit carrier (30), wherein the point of the
extremely small distance (d) 1s provided by means of the
projecting end of the at least one connecting pin (65) formed
as the fuse element.

7. The electronic device (100) according to claim 6,
characterized 1n that the projecting end of the at least one
connecting pin (65) formed as the fuse element 1s formed
longer than the projecting ends of the remaining connecting
pins (62).

8. The eclectronic device (100) according to claim 1,
characterized in that the cavity (20) in the housing (10) 1s
bounded by housing sides and the extremely small distance
(d) 1s provided at an edge region of one of the housing sides.

9. The electronic device (100) according to claim 1,
characterized 1n that the electronic device (100) comprises a
plug contact (60) which 1s led out of the housing (10).

10. The electronic device (100) according to claim 1,
characterized in that the at least one connecting pin (65)
formed as the fuse element makes contact with the housing
(10) 1n a resilient manner.

% o *H % x



	Front Page
	Drawings
	Specification
	Claims

